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PURPOSE: To automatically focus a laser beam by using a sensor which works 
when the tip end of a nozzle comes near to an object to be machined having 
a specific distance between them. 

CONSTITUTION: The laser beam emitted from the exiting end 6 is focused on 
the vicinity of the front end face of the nozzle by providing a laser torch circuit, 
positioning the exiting end 6 of a fiber 5 which introduces the laser beam emit- 
ted by a laser oscillator 4 in a clamping cylinder 2 having the tapered nozzle 
1 and providing a condensing lens 3 in front of the exiting end, the laser beam 
emitted from the exiting end 6 is focused on the vicinity of the front end face 
of the nozzle and the laser oscillator 4 works by the action of a sensor which 
detects that the front end of the nozzle comes near to the object to be machined 
8 having a specific distance between them. Thus, the laser torch is clamped 
to make the operation easy and the durability of the tip end of the nozzle 
is improved. 
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PURPOSE: To enable processing a big-area work by using a mask having a 
small numerical aperture and to improve the steadiness of an optical reflection 
system against the change of a mask setting angle. 

CONSTITUTION: The mask 2 consisting of a base board 2A provided with a 
reflecting part 2B and an optical passing part 2C forming a mask pattern is 
irradiated with a laser beam 1. A reflecting mirror is arranged having a specific 
distance to and about in a parallel direction with the mask 2. The light reflected 
by the reflecting part 2B is reflected by the reflecting mirror 3 to the mask 
2 and a multiplex reflection is made between the reflecting part 2B and the 
reflecting mirror 3. Meanwhile, a part of the laser beam 1 passes the optical 
passing part 2C and is projected on the printed board 5 by a formation lens 
4 and a via hole is processed according to the mask pattern. When the via 
hole is processed, the mask 2 and the printed board 5 are synchronistically 
moved. A cylindrical mirror or a recess face mirror is used as the reflecting 
mirror. 
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PURPOSE: To enable fully scanning a laser beam even when the beam is highly 
powered and having a large diameter by cooling an oscillatory mirror combined 
with a parabolic mirror with water which flows through the inside of the oscilla- 
tory mirror. 

CONSTITUTION: An optical system of a laser beam scanner is provided with 
the parabolic mirror 2 as a first mirror and the oscillatory mirror 3 as a second 
mirror. The oscillatory mirror 3 is oscillated with a minute amplitude by a 
galvanometer provided at its side. The oscillatory mirror 3 consisting of a 
mirror plate 8 and a cooling jig on which the mirror plate is stuck. An incoming 
and outgoing opening for cooling water 11 is provided at the rear of the cooling 
jig 9 and the cooling water 12 flows through a space encircled by the cooling 
jig 9. The incoming and outgoing opening for cooling water 11 is connected 
to a cooling water coil tube. Since the cooling water flows inside of the oscillato- 
ry mirror 3 and the galvanometer works well continuously, an aiming divergency 
is eliminated when a butt welding is carried out. 
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